Glutaredoxin 1 from big-belly seahorse (Hippocampus abdominalis): Molecular, transcriptional, and functional evidence in teleost immune responses.
Glutaredoxins (Grx) are redox enzymes conserved in viruses, eukaryotes, and prokaryotes. In this study, we characterized glutaredoxin 1 (HaGrx1) from big-belly seahorse, Hippocampus abdominalis. In-silico analysis showed that HaGrx1 contained the classical glutaredoxin 1 structure with a CSYC thioredoxin active site motif. According to multiple sequence alignment and phylogenetic reconstruction, HaGrx1 presented the highest homology to the Grx1 ortholog from Hippocampus comes. Transcriptional studies demonstrated the ubiquitous distribution of HaGrx1 transcripts in all the seahorse tissues tested. Significant modulation (p < 0.05) of HaGrx1 transcripts were observed in blood upon stimulation with pathogen-associated molecular patterns and live pathogens. The β-hydroxyethyl disulfide reduction assay confirmed the antioxidant activity of recombinant HaGrx1. Further, dehydroascorbate reduction and insulin disulfide reduction assays revealed the oxidoreductase activity of HaGrx1. HaGrx1 utilized 1,4-dithiothreitol, l-cysteine, 2-mercaptoethanol, and reduced l-glutathione as reducing agent with different dehydroascorbate reduction activity levels. Altogether, our results suggested a vital role of HaGrx1 in redox homeostasis as well as the host innate immune defense system.